End-of-life care medication use comorbid disease a b s t r a c t Background: The aim of prescribing medication in palliative end-of-life care should be symptom control. Data are lacking regarding the prescription of medication at the end of life. Aim: To investigate the prescription of medication in patients at the end of life in palliative care facilities. Design, setting, and participants: An observational multicenter study in 7 inpatient palliative care facilities. Participants were adults with an estimated life expectancy of less than 3 months. The study was conducted from February 1, 2012, to January 1, 2013. Results: A total of 155 patients were enrolled. On average, patients were prescribed 6.1 drugs at the moment of admission and 4.6 drugs on the day of death. The prescription of analgesics, psycholeptics, and drugs for functional gastrointestinal disorders increased from admission until death. In general, these are drug classes prescribed for symptom control. All other drug classes decreased between admission and the day of death, including different drug classes for the treatment of comorbid disease, such as anticoagulants, beta-blocking agents, drugs used in diabetes, and lipid-modifying agents. Conclusions and relevance: A reduction in the total amount of medication is seen between admission and death in the palliative care facilities. Although there is an increase in prescribed symptom-specific medication and a reduction in medication prescribed for comorbid disease, there are still patients dying with medication not used for symptom control. This increases pill burden and indicates that physicians need to develop guidelines and educational programs for decreasing medication for comorbidities at the end of life.
particularly in the final period preceding death. Recently, it was shown that several factors should be weighed to make treatment decisions regarding the appropriateness of the medications, such as remaining life expectancy, goals of care, treatment targets, time until benefit, number needed to treat/harm, and adverse drug reactions. 6 Medication that does not benefit the patient in the short term should be avoided because the primary aim of medications at the end of life should be symptom control and not the prevention of disease. 6 However, specific guidelines or recommendations regarding the prescription of medication at the end of life are lacking. 7 Furthermore, more attention for the discontinuation of unnecessary medication in terminally ill patients is warranted. 8, 9 The beneficial effect of several drugs, such as statins, antihypertensive agents, anticoagulants, and antihyperglycemic agents are highly questioned in patients with a short life expectancy. However, specific research studying the appropriateness and usefulness of different drugs at the end of life is scarce. 10 A recent study found that discontinuing statin therapy at the end of life was safe and even improved quality of life. 11 However, existing research mainly focuses on geriatric patients, who only partly overlap with patients in need of palliative care. One study about the use of statins in patients with end-stage dementia in nursing homes found that it was difficult for physicians to make a decision about stopping these medications, even if they knew the agents can cause muscle pain and do not contribute to the quality of life. 12, 13 Among nursing home residents with advanced dementia, 53.9% received at least 1 medication with questionable benefit. 13 Examples of patients using inappropriate drugs in palliative care indicate to physicians that adapted drug management may improve quality of life and reduce unnecessary pharmacotherapy. 14 The knowledge and education physicians have in the field of appropriate prescription at the end of life might play a role in the awareness of this specific topic. In the Netherlands, specialized elderly care physicians (ECP) are trained in a 3-year specialist training program, including palliative care issues and issues of polypharmacy and medication use in frail elderly at the end of life. 15 In this typical Dutch context in which ECPs are the primary responsible physicians in most hospices and palliative care units of nursing homes, we expect to observe a shift in focus in these settings toward drugs for relieving burdensome symptoms and a reduction in medication for comorbidities because these agents are less appropriate. In this study, we aimed to observe specific changes in prescribed drugs in patients admitted to a palliative care facility between the day of admission and the day of death.
Methods
We conducted an observational multicenter cohort study with follow-up until death that investigated drug use in 7 "inpatient palliative care facilities" in the middle and southern part of the Netherlands: 6 hospices (1 free-standing hospice and 5 hospices that are part of a long-term care organization) and 1 palliative care unit in a nursing home, with a total capacity of 66 beds. Patients can be admitted to these facilities when their estimated life expectancy is less than 3 months. The inclusion period was between February 1, 2012, and September 1, 2012, with follow-up until January 1, 2013.
A regional medical ethics committee rendered the study not subject to ethical research legislation because in accordance with the criteria of the Dutch Medical Research Involving Human Subjects Act, no medical scientific research was involved. All participating patients or their representatives, ensured of their anonymity, gave their verbal informed consent.
All newly admitted patients in the given period were included in the study. Inclusion criteria were being older than 18 years and being able and willing to provide verbal informed consent. Patients unable to consent or without a legal representative present were excluded.
Data were collected by the attending ECP. The first author instructed the physicians before the start of the study. The authors had no relationship to the prescribers. Data collection consisted of patient characteristics: gender, age, residency before admission, current medical diagnoses including all comorbidities if present, and type of malignancy and main diagnosis for admission to the palliative care facility. Diagnoses were coded using ICD-10 classification. 16 Main diagnosis was defined as the disease that, according to the ECP, is expected to be responsible for the estimated reduction in life expectancy and was therefore the primary reason for admission. The current medical diagnoses refer to comorbidities. The ECP collected medication lists of hospitals or general practitioners at admission. The electronic medical prescriptions of all oral, rectal, and parenteral drugs were photocopied or printed during the stay in the palliative care facility until death. For the classification of all drugs, the "Anatomic-therapeutic-chemical classification of drugs" was used. 17 Dose, frequency, and pro re nata use (prn) were registered; prn medication was defined as medication not regularly prescribed with a daily dose but available in time of need (eg, pain, shortness of breath). Medians, means, and frequencies were calculated to describe the patient characteristics and drug use. Both the use of individual drugs and the use of drugs from different drug classes were reported at admission and on the day of death. We also reported the changes in drugs from different drug classes between admission and death. SPSS 20.0 (IBM SPSS Statistics, IBM Corporation, Chicago, IL)was used for analysis.
Results

Demographics of the Study Population
In total, 177 patients were admitted during the inclusion period, of whom 22 were excluded because they were discharged or were still alive at the end of the study. At the end of the follow-up period, 155 patients had died (study population), with a median stay of 13 days (range 0e235) and mean stay of 26.4 days until death (SD 36.9). The study population consisted of 87 (56.1%) men. The mean age at admission was 75 years (SD 11.6). The youngest patient was 31, and the oldest was 95. Most were admitted from nonacademic hospitals or from home. Cancer was the most frequent main diagnosis (81.3%), with the most prevalent types being cancer of the digestive or respiratory tracts. The most frequent comorbid diseases were heart failure, COPD, hypertension, and diabetes mellitus (Table 1) .
Drugs Prescribed at Admission and on the Day of Death
On average, patients were prescribed 6.1 (AE SD 3.7; range 0e19) drugs at admission. Three patients had no drugs prescribed. The most prescribed drug classes were analgesics (63.2%), drugs for acid-related disorders (51.6%), psycholeptics (39.4%), and laxatives (38.7%). Lipidmodifying agents were used by 8.4% and drugs for diabetes by 12.9% of patients. On admission, beta-blocking agents were used by 25.8% of patients and anticoagulants by 33.5% ( Table 2 ). The most frequently prescribed drugs on admission were paracetamol (38.7%), fentanyl (31.0%), and macrogol (23.2%). Drugs for acid-related disorders were mostly omeprazole (20.0%) and pantoprazole (18.7%). Psycholeptics were mostly temazepam (15.5%), haloperidol (11.0%), and oxazepam (9.0) ( Table 3 ) .
On average, patients were prescribed 4.6 (AE 3.6; range 0e19) drugs on the day of their death. The most prescribed drug classes were analgesics (77.4%), psycholeptics (61.9%), drugs for acid-related disorders (27.1%), and laxatives (27.1%). Lipid-modifying agents were used by 2.6% and drugs for diabetes by 6.5% of patients. On the day of death, beta-blocking agents were used by 9.0% of patients and anticoagulants by 14.8% ( Table 2 ). The most frequently prescribed drugs on the day of death were morphine (53.5%), midazolam (31.0%), and fentanyl (28.4%). Drugs for acid-related disorders were mostly omeprazole (10.3%) and pantoprazole (9.7%). The most used laxative was macrogol (12.3%) ( Table 3 ).
In the most frequently prescribed drug classes, changes in prescribed drugs between admission and the end of life were found. For every drug class there are 4 different ways for changes in prescribed drugs to take place:
1. The patient had never been prescribed a drug from this drug class. 2. The patient had been prescribed a drug from this drug class at admission and at death. 3. The patient had been prescribed a drug from this drug class at admission, but not at death. 4. The patient had been prescribed a drug from this drug class at death, but not at admission. The prescription of 3 drug classes increased between admission and death: analgesics, psycholeptics, and drugs for functional gastrointestinal disorders, such as antiemetics. In general, drugs from these classes are prescribed for symptom control. The prescription of all other drug classes decreased between admission and the day of death, including different drug classes for the treatment of comorbid disease, such as anticoagulants, beta-blocking agents, and drugs used in diabetes (Table 5) .
Discussion
To our knowledge, this is the first study on the use of drugs in terminally ill patients, with a life expectancy of less than 3 months, admitted to palliative care facilities. We found that the mean number of drugs used decreased from 6.1 drugs at admission to 4.6 on the day of death. We also found, consistent with our hypothesis, a general tendency to stop drugs for comorbidities, such as statins, drugs for acid-related disorders, anticoagulants, beta-blocking agents, and drugs prescribed for diabetes, when death approached. We found an increase in SSMs, such as analgesics, psycholeptics, and drugs for functional gastrointestinal disorders. This shows that polypharmacy is more appropriate at the end of life and that the aim of palliative care, namely a focus on symptom control, is achieved. 2%) were prescribed most often on the day of death (Table 4) .
Lipid-modifying agents were still used by 8.4% of our patients at admission, compared with 56.0% of patients reviewed in an earlier study. 18 That study retrospectively reviewed the charts of ambulatory patients with advanced cancer and found statins to be the most frequently prescribed futile medication. 18 Statin use could be due to the difference in the functional and clinical status of the ambulatory patients and patients admitted to an inpatient palliative care facility. Moreover, the physicians in our study who treated the patients before admission in the palliative care facility might have discontinued statins already. The ECP discontinued statins in 9 of 13 patients during admission in the palliative care facility. This number could have been 0 because when using the START/STOPP (Screening Tool to Alert doctors to Right Treatment/Screening Tool of Older Person's Prescriptions) criteria, statins are to be discontinued if the overall prognosis is expected to be 5 years or less. 19 For statins, time-to-benefit is long, with a recommended use of 3 to 6 years to benefit from risk reduction. 20 In our study, 25.8% of patients were still using a beta-blocking agent at admission and 9.0% at the day of death. Although a reduction was seen, the percentages were high when the aim of treatment is symptom control. Antihypertensives are examples of secondary preventive drugs. 21 Many patients at the end of life experience low blood pressure even without antihypertensives, caused by progressive cachexia and the palliative index disease. 3, 4 However, rebound hypertension and tachycardia can lead to serious problems when antihypertensives are withdrawn at once, especially when more than 1 antihypertensive is used. 21 A gradual decrease in antihypertensive use can be achieved over days or weeks, constantly checking with the patient if there is an increase in symptoms associated with rebound hypertension and tachycardia. Strict blood pressure control at the end of life does not provide extra quality of life and is therefore not needed. 22, 23 We found that drugs for diabetes mellitus were discontinued in 11 of 20 patients who were admitted with these types of drugs. The rest died still using drugs for diabetes. The management of diabetes in palliative terminal care is mainly based on experience rather than scientific evidence. An algorithm based on the prognosis of the patient on how to approach the management of diabetes was created earlier. 24 It proposes stopping oral hypoglycemic drugs in patients who have an estimated life expectancy of only weeks to days. Frequent monitoring of glucose levels (eg, 4 times a day) is no longer necessary at the end of life and can often be reduced to once daily. Insulin can often be reduced in the last weeks of life because of a decrease in glucose intake. For patients prescribed insulin, with days to live, the insulin can often be stopped, which must be explained to family and caregivers. Additional attention should be given to, for example, hydration of the mouth, to avoid the feeling of thirst. Anticoagulants were discontinued in 31 of 52 patients before death. In 2 patients, anticoagulants were started in the palliative care facility. This is remarkable because antithrombotic agents can be harmful in patients with lowered nutritional intake because of changed volumes of distribution. 25 In an earlier qualitative study, the factors doctors take into consideration in their decision-making of whether or not to prescribe anticoagulants to patients with advanced cancer at the end of life were investigated. 26 Potential risks, benefits, and the views of the patients and their families and/or caregivers should be regarded. Having cancer and/or being bedridden are known risk factors for deep venous thrombosis, but in view of dying in the short term, a decision considering all advantages and disadvantages should be made including the patient's prognosis, a perceived lack of immediate benefit and the discomfort of the injection, and whether or not death by thrombosis was considered a good way to die. The aims of pharmacological intervention for comorbid disease can be primary, secondary, or tertiary prevention. This is important in the decision-making process of whether or not to continue or discontinue the intervention. When the aim is primary or secondary prevention of disease, the medication can quite easily be discontinued with little risk. Tertiary prevention minimizes the effect of a disease that is causing symptoms (eg, medication to prevent inflammatory arthritis). This can give comfort to the patient, which lies within the aim of palliative care. 21 Some medication can be prescribed for symptom control and/or comorbid disease. Its prescription depends on the goal of treatment. For example, diuretics are prescribed for comorbid disease when the aim is the treatment of hypertension or heart failure. If diuretics are prescribed in a patient with progressive dyspnea caused by pulmonary edema, the goal of treatment with diuretics is symptom control, even if opioids are given concomitantly. Corticosteroids are prescribed in patients with COPD as medication for comorbid disease to prevent or treat dyspnea but are also prescribed for symptom control in patients with brain tumors. These different goals of treatment should be weighed when prescribing medication at the end of life.
Because of the prospective design of our study, few data are missing on the variables we set out to study. Because pharmaceutical lists of hospitals or general practitioners and electronic medical prescriptions were photocopied or printed, they were as complete as possible. Although we studied patients in specific end-of-life care facilities, there also is a large group of patients in long-term care facilities who receive end-of-life care. Here, a reduction in polypharmacy is as much needed and therefore recommendations made in the discussion section apply to all patients receiving end-of-life care. There are, however, several limitations to this study. The results describe the behavior of a limited number of ECPs. It might be possible that a few ECPs influence the results disproportionately starting or discontinuing some type of medication. However, it was our intention to describe the results as we found them in the 7 "inpatient palliative care facilities" of our study.
Patients who were functionally the worst and who could therefore not object or agree to participation were excluded. We have no data about how many potential patients were not consentable, because the hospice physicians left those patients out of the study, which may be a confounding factor. Patients were admitted for end-of-life care in the palliative care facilities. Medications might already have been pared down before admission (eg, cardiac and pulmonary drugs). This means that there might be less room for improvement.
Conclusions
Inappropriate drug use is a key issue in palliative care and especially in end-of-life care. To prevent the unnecessary prescription of drugs in the last phase of life, we need to carefully consider and reconsider whether each prescribed drug still has the therapeutic goal to improve or maintain the quality of life of the patient at hand. Clinicians should not wait until the patient facing the end of life is not able to swallow the prescribed medication anymore, but proactively review and adapt each medication for its intended treatment goal, particularly evaluating its benefit versus side effects and pill burden. In this way, less can be more. Generally, our study demonstrates a reduction of medication for comorbid diseases between admission and death in the palliative care facilities and a reduction in polypharmacy at the end of life. Current guidelines about the use of certain medications should describe not only when to start, but also when and how to stop. More research is needed to create specific guidelines for physicians on how to deal with medication at the end of life. Physicians are highly trained to start medications, but at the same time could be better trained in the discontinuation of medication, especially when death is expected soon, consequently contributing to better advance care planning and improved quality of life and dying for all vulnerable patients in the last days of their life.
